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Abstract

With the advancement of radar detection technologies, the protection and concealment of engineering

structures have become increasingly challenging. Based on the principle of radar detection, it is imperative to

conduct research on new cement-based electromagnetic wave-absorbing materials (EWAM) and their

environmental compatibility. Currently, existing cement-based composites suffer from issues such as narrow

absorption bandwidth, lack of dynamic regulation of wave-absorbing performance, and poor environmental

compatibility. In this study, a design method for EWAM based on structural design and component

optimization is proposed, and wedge-shaped EWAM with strong absorbing performance are successfully

prepared, with effective bandwidths of 15.2 GHz (< -10 dB) and 12.9 GHz (< -20 dB), and an average

reflectivity of -27.1 dB. By fabricating magnetofluid tubes and magnetofluid capsules, dynamically modifiable

EWAM with flat structures, laminated structures, porous structures, and wedge structures are developed.

Dynamic regulation of the minimum reflectivity, average reflectivity, and effective absorption bandwidths have

been achieved. In addition, an evaluation method for the compatibility between EWAM and environmental

wave-absorbing performance is proposed, and EWAM matching desert and grassland environments are

successfully prepared. The development of EWAM with broadband and modifiable wave-absorbing properties

is of great significance for mitigating electromagnetic radiation pollution, enhancing the protective capacity of

buildings, and safeguarding national and people's lives and property.
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